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ABSTRACT 

North  Carolina  resident  death  certificate  data  for  1980  through  1989  were  used  to  draw  conclusions 
regarding  ( 1 )  the  roles  of  age,  race,  and  sex  in  diabetes-related  mortality  and  (2)  recent  temporal  trends. 

The  number  of  deaths,  crude  mortality  rate,  and  age-adjusted  mortality  rate  in  the  general  population 
all  increased  from  1980  through  1989.  Nonwhite  females  had  the  highest  of  the  race/sex-specific  rates, 
although  the  increase  for  nonwhite  males  was  the  greatest  over  the  period.  After  adjustments  for  age, 
neither  white  males  nor  white  females  demonstrated  a  significant  trend.  However,  age  adjustments 
exacerbated  the  increase  for  nonwhite  males  relative  to  other  race/sex  groups  (although  the  rate  for 
nonwhite  females  was  still  considerably  higher  than  that  for  nonwhite  males). 

In  contrast,  age-adjusted  mortality  rates  within  the  diabetic  population  revealed  that  nonwhite  male 
diabetics  had  the  greatest  risk  of  dying  from  a  diabetes-related  cause.  Moreover,  that  risk  increased  over 
16  percent  from  1980  through  1987.  The  rate  for  white  male  diabetics  declined  24  percent,  taking  them 
from  the  highest  race/sex-specific  diabetes-related  mortality  risk  in  1980  to  the  third  highest  by  1987. 
The  age-adjusted  rate  for  nonwhite  females  with  diabetes  rose  nearly  16  percent  from  1980  so  that  by 
1987  nonwhite  female  diabetics  exhibited  the  second  highest  risk  of  a  diabetes-related  death.  The 
diabetes-related  mortality  rate  for  white  female  diabetics  was  the  lowest  of  the  race/sex-specific  rates  each 
year  from  1980  to  1987. 

Overall,  age-adjusted  diabetes  mortality  within  the  diabetic  population  remained  essentially  unchanged 
over  the  1980-1987  period.  This  may  suggest  that  the  increase  in  diabetes  mortality  in  the  general 
population  is  due  to  increases  in  prevalence  or  diagnosis  rather  than  to  increased  risk  that  diabetics  will  die 
from  their  disease. 

High  crude  diabetes-related  mortality  rates  for  1980  through  1989  were  particularly  evident  in 
northeastern  North  Carolina,  with  most  of  the  high  rates  occurring  in  counties  within  DEHNR  Regions 
IV  and  VI.  Overall  rates  were  higher  ail  along  the  eastern  part  of  the  state  after  age-adjusting,  with 
additional  pockets  of  high  rates  scattered  throughout  the  west.  For  both  crude  and  age-adjusted  rates  by 
race,  highly  significant  clustering  (p<=.01)  was  found  in  many  of  the  northeastern  counties  for  whites 
and  in  some  western  counties  for  nonwhites. 

Differences  were  found  between  diagnoses  mentioned  on  the  death  certificates  of  all  decedents  and 
diagnoses  mentioned  in  conjunction  with  diabetes.  Persons  with  diabetes  suffer  daily  from  the  afflictions 
imposed  by  chronic  heart,  circulatory,  and  kidney  diseases.  Diabetics  with  a  mention  of  diabetes  on  their 
death  certificate  also  died  more  frequently  from  these  diseases. 


PREFACE 

The  North  Carolina  Department  of  Health, 
Environment,  and  Natural  Resources'  (DEHNR) 
State  Center  for  Health  and  Environmental  Statistics 
(SCHES)  has  been  awarded  a  three-year  grant  from 
the  Centers  for  Disease  Control  (CDC)  to  design 
and  implement  a  statewide  surveillance  system  for 
diabetes.  Public  health  surveillance  is  defined  as  "the 
ongoing  and  systematic  collection  and  analysis  [of 
population-based  datasets]"  (1).  Surveillance  will 
enable  the  identification  of  groups  at  high  risk  for 
diabetes,  the  appropriate  targeting  of  interventions, 
and  the  more  accurate  measurement  of  progress  in 
disease  prevention  and  control.  The  grant  will  also 
allow  for  the  dissemination  of  surveillance  results  to 
a  wider  audience. 

While  diabetes  data  are  found  in  several  population- 
based  datasets,  they  are  not  always  analyzed  con- 
sistently or  completely.  This  grant  will  allow  the 
SCHES  to  improve  its  use  of  data  and  systems 
currently  available  so  that  diabetes  morbidity  and 
mortality  can  be  better  understood. 

This  mortality  report  represents  the  first  in  a  series 
of  diabetes  surveillance  studies.  The  results  of  the 
following  activities  will  also  be  detailed  in  upcoming 
studies:  a  statewide  telephone  survey  focusing  on 
diabetes,  an  analysis  of  diabetes-related  hospita- 
lization, and  a  description  of  the  blind  population 
afflicted  with  diabetic  eye  disease. 


INTRODUCTION 

In  1989,  diabetes  mellitus  ranked  seventh  among 
the  leading  causes  of  mortality  in  North  Carolina 
(Table  1 ).  It  was  also  the  state's  eighth  leading  cause 
of  "years  of  potential  life  lost,"  accounting  for  176 
years  of  life  lost  per  100,000  population  (Table  2). 
Based  on  any  mentioned  conditions,  North  Carolina 
had  the  19th  highest  crude  diabetes  mortality  rate  in 
the  United  States  for  the  period  1980  through  1986; 
and  after  adjustments  for  age  and  race,  that  ranking 
rose  to  16th  (Table  3)  (1). 

Mortality  statistics  typically  underestimate  the 
relationship  of  diabetes  to  mortality.  They  tend  to 
rely  exclusively  on  the  underlying  cause  of  death  as 
cited  on  the  death  certificate  and  therefore  to 
identify  only  those  who  die  from  acute  symptoms 
(e.g.,  those  with  ketoacidosis  or  severe  vascular 
problems). 


Generally,  diabetics  do  not  die  from  acute 
symptoms  of  diabetes.  Far  more  common  is  a 
scenario  in  which  the  patient  suffers  from  chronic 
complications  that  increase  the  risk  of  life-threatening 
heart,  kidney,  and  vascular  diseases  (2).  Should  one 
of  these  diseases  prove  fatal,  all  mention  of  the 
diabetes  which  brought  it  on  may  be  obscured. 
Instead,  the  underlying  cause  of  death  is  often  listed 
as  atherosclerosis,  acute  myocardial  infarction, 
stroke,  nephritis,  nephrosis,  and  so  on.  Underreport- 
ing of  this  sort  is  probably  most  common  on  the 
death  certificates  of  geriatric  patients  suffering  from 
multiple  chronic  conditions  (3). 

Given  the  insidious  nature  of  the  disease,  establish- 
ing accurate  mortality  statistics  can  be  difficult.  One 
improvement  that  can  be  made  is  to  tabulate  both 
the  underlying  cause  of  death  and  the  mentioned 
(i.e.,  contributory)  causes  listed  on  the  death 
certificate.  Modifying  the  evaluative  protocol  in  this 
fashion  allows  one  to  assess  the  extent  to  which 
diabetes  serves  as  a  forerunner  to  various  other  fatal 
diseases.  Indeed,  the  data  indicate  that,  throughout 
the  1980s,  diabetes  was  reported  4.3  times  as  often 
as  a  contributory  cause  of  death  than  as  an  underlying 
cause.  Studies  that  ignore  this  contributory  relation- 
ship cannot  hope  to  convey  an  accurate  sense  of  the 
disease's  impact. 

Even  with  this  modification,  however,  this  study's 
estimates  of  diabetes-related  mortality  are  probably 
too  low.  Several  studies  have  shown  that  diabetes  is 
listed  (anywhere)  on  the  death  certificate  for  only  40 
percent  of  the  known  diabetics  ( 1 );  other  studies 
estimate  that  40  percent  of  all  diabetics  are  never 
even  diagnosed  (2),  while  still  others  conclude  that 
the  true  diabetes  mortality  rate  is  ten  times  higher 
than  the  rate  revealed  by  data  on  the  underlying 
cause  of  death  (3,4).  Nevertheless,  trends  in  adjusted 
mortality  rates  are  probably  reliable  indicators  of 
changes  in  population  structure,  disease  prevalence, 
and/or  disease  management,  so  long  as  reporting 
remains  consistent  over  time. 

Readers  should  be  aware  that  an  otherwise 
unexplained  increase  in  diabetes-related  mortality 
could  result  from  an  improved  awareness  of  a 
reporting  problem.  However,  analyses  using  underly- 
ing cause  of  death  data  yield  very  similar  results  to 
those  obtained  using  mentioned  cause.  These  results 
would  seem  to  indicate  that  corrections  based  on 
such  an  awareness  have  not  yet  taken  place  in  North 
Carolina. 


METHODS 

Death  certificates  registered  by  the  Vital  Records 
Section  within  the  North  Carolina  Department  of 
Environment,  Health,  and  Natural  Resources' 
Division  of  Epidemiology  were  used  to  enumerate 
North  Carolina  resident  deaths  from  1980  through 
1989.  Diabetes  may  be  indicated  as  an  underlying 
cause  of  death  and/or  as  any  one  of  up  to  20 
mentioned  causes  of  death.  The  terms  mentioned 
and  diabetes-related  may  be  used  synonymously 
when  referring  to  causes  of  death. 

Deaths  are  not  double-counted.  For  example,  a 
death  certificate  showing  both  "diabetes  with  renal 
manifestations"  and  "diabetes  with  peripheral 
circulatory  disorders"  as  mentioned  causes  of  death 
is  counted  as  only  one  diabetes-related  death. 

The  North  Carolina  Office  of  State  Budget  and 
Management  supplied  the  North  Carolina  resident 
July  1  population  estimates  for  the  years  1980 
through  l989.  Estimates  of  the  black  population 
were  not  available  for  intercensal  years;  therefore, 
crude  mortality  rates  were  calculated  for  the  nonwhite 
population  as  a  whole.  Age-adjusted  mortality  rates 
in  the  general  population  were  calculated  using  the 
direct  method  (5)  and  the  1980  age-specific 
population  of  the  United  States  as  the  standard  ( 1 ). 

Synthetic  estimates  of  the  North  Carolina  diabetic 
population  were  derived  for  the  years  1980  through 
1987  as  described  on  page  4.  Age-adjusted  mortality 
rates  in  the  diabetic  population  were  calculated  using 
the  direct  method  (5)  and  the  1980  age-specific 
population  of  the  United  States  as  the  standard  ( 1 ). 

The  diabetes-related  crude  and  age-adjusted 
mortality  rates  in  the  general  population  were  mapped 
by  county.  In  the  first  two  pages  of  maps  (Figures  7 
and  8),  the  rates  were  divided  into  five  levels,  from 
highest  (depicted  in  solid  black)  to  lowest  (solid 
white).  To  assign  the  ranges  for  these  levels,  a 
Statistical  Analysis  System  (SAS)  clustering  routine 
(6)  was  used  to  group  counties  "most  like  each 
other"  with  respect  to  their  crude  and  age-adjusted 
rates.  Depending  upon  the  degree  and  direction  with 
which  county  rates  differ  from  one  another,  the 
results  may  yield  widely  varying  numbers  of  counties 
per  level. 

The  second  set  of  maps  (Figures  9  and  10)  use  an 
analysis  of  the  spatial  or  geographic  clustering  of 


counties  with  high  crude  and  adjusted  diabetes- 
related  mortality  rates  to  determine  statistical 
significance.  While  some  high-rate  counties  might  be 
adjacent  to  one  another  by  chance,  a  relatively  large 
number  of  adjacencies  will  have  a  low  probability  of 
random  occurrence  (7).  In  this  report,  high-rate 
counties  are  said  to  cluster  geographically  if  the 
probability  of  this  being  a  random  occurrence  is  .05 
or  less. 

Although  the  period  mapped  was  the  entirety  of 
the  1980s,  there  were  several  cases  in  which  the 
number  of  diabetes-related  deaths  per  county  was 
very  small,  or  even  zero.  Hence,  some  of  the  extreme 
rates,  particularly  for  nonwhites,  must  be  viewed 
with  caution. 

RESULTS:  DIABETES  MORTALITY  IN 
THE  GENERAL  RESIDENT  POPULA- 
TION 

Number  of  Deaths 

Diabetes  was  mentioned  on  the  death  certificates 
of  3,598  North  Carolina  residents  in  1980  (Figure  1 
and  Table  4).  Over  the  decade,  the  annual  number  of 
these  deaths  increased  each  year,  rising  nearly  39 
percent  to  a  high  of  4,992  in  1989.  The  10-year 
period  saw  a  total  of  4 1 ,676  diabetes-related  deaths. 
Diabetes  as  an  underlying  cause  of  death  increased 
similarly:  in  1980  it  claimed  866  lives;  by  1989  that 
figure  had  risen  58  percent  to  1,372  (Figure  1  and 
Table  5). 

Of  nine  age  groups,  those  aged  65-74  had  the  most 
diabetes-related  deaths  from  1980  through  1989 
(13,370),  with  the  fewest  (only  12)  dying  at  ages 
0-14  (Table  4).  More  white  females  (15,515)  died 
from  diabetes  or  a  diabetes-related  complication 
than  any  other  race/sex  group  (Table  6).  Nonwhite 
males  accounted  for  the  fewest  deaths  (4,669). 

Mortality  Rates:  Overall 

From  1980  through  1989,  the  annual  crude 
diabetes-related  death  rate  increased  24  percent  in 
North  Carolina,  from  61.2  to  76.0  deaths  per 
100,000  population  (Table  4  and  Figure  2).  The 
largest  single-year  rise  was  in  1987,  when  the  crude 
rate  jumped  nearly  nine  percent  from  68.0  to  740. 
After  adjustments  for  age,  however,  North  Carolina's 
annual  diabetes-related  mortality  rate  increased  only 
six  percent  between  1980  and  1989. 


The  crude  diabetes-related  mortality  rate  was 
higher  for  North  Carolina  than  for  the  United  States 
each  year  from  1980  through  1986.  This  disparity 
widened  over  three-fold,  with  the  crude  North 
Carolina  diabetes-related  rate  2.3  percent  higher 
than  that  of  the  nation  in  1980  compared  to  8.5 
percent  higher  by  1986.  The  North  Carolina  age- 
adjusted  diabetes-related  mortality  rate  averaged  12 
percent  higher  than  the  United  States  rate  from  1980 
through  1986. 

Using  the  underlying  cause  of  death,  North 
Carolina's  crude  and  age-adjusted  diabetes  death 
rates  tended  to  track  national  figures  far  more  closely 
than  did  rates  using  the  mentioned  cause  of  death. 
This  phenomena  may  indicate  some  state-to-state 
variation  in  the  reporting  of  mentioned  conditions. 

Mortality  Rates:  Race/Sex  Groups 

The  age-adjusted  diabetes-related  rate  for  nonwhite 
females  was  consistently  the  highest  of  the  race/sex- 
specific  rates  from  1980  through  1989  (Table  7  and 
Figure  3).  Nonwhite  males  ranked  second  highest, 
with  white  males  ranking  third,  and  white  females 
displaying  the  lowest  rates  over  the  period.  The  rate 
for  nonwhite  males  increased  most  rapidly,  up  31 
percent  from  1980  to  1989.  The  age-adjusted  rate 
for  nonwhite  females  increased  14  percent  over  the 
period.  The  white  female  rate  was  nearly  unchanged, 
while  the  white  male  rate  rose  a  relatively  modest  six 
percent  from  1980  to  1989. 

For  nonwhite  males  and  nonwhite  females,  the 
North  Carolina  age-adjusted  diabetes-related 
mortality  rates  were  far  higher  than  those  for  the 
United  States  (22  and  1 1  percent  above,  respectively) 
from  1980  through  1986  (Figure  4).  The  rate  for 
white  males  was  also  higher  than  the  United  States 
rate  for  each  years  1980  through  1986,  ending  nearly 
seven  percent  higher.  However,  the  North  Carolina 
white  female  rate  closely  followed  the  United  States 
rate  throughout  1980  through  1986. 


RESULTS:  DIABETES  MORTALITY  IN 
THE  DIABETIC  POPULATION 

Using  results  from  the  annual  Health  Interview 
Surveys  from  1980  through  1987,  the  Centers  for 
Disease  Control  published  national  and  regional 
estimates  of  diabetes  prevalence  rates.  The  SCHES 
derived  estimates  of  the  number  of  diabetics  in 
North  Carolina  by  applying  age/race/sex-specific 
prevalence  rates  reported  for  the  Southern  region 
(Table  8)  to  the  corresponding  North  Carolina 


age/race/sex-specific  population  estimates  (results 
in  Table  9). 

Mortality  rates  for  the  estimated  North  Carolina 
diabetic  population  were  then  calculated  (Table  10), 
using  the  1980  age-specific  population  of  the  United 
States  as  the  standard  for  age  adjustments.  Such 
calculations  may  be  used  to  determine  if  the  diabetic's 
risk  of  dying  from  diabetes  has  changed  over  time 
and/or  if  the  risk  varies  among  race/sex  groups. 
Also  of  interest  is  the  question  of  how  the  overall 
pattern  of  diabetes  mortality  among  diagnosed 
diabetics  differs  from  that  observed  in  the  general 
population.  The  reader  should  keep  in  mind, 
however,  that  the  population  bases  for  diabetics  are 
synthetic  estimates  that  may  not  be  truly  repre- 
sentative of  North  Carolina. 

Overall  age-adjusted  diabetes-related  mortality 
rates  remained  essentially  unchanged  for  the  diabetic 
population  from  1980  through  1987  (Table  10). 
This  trend  is  in  contrast  to  the  slight  increase  (6 
percent)  in  the  overall  age-adjusted  diabetes-related 
mortality  rate  found  in  the  general  population  for 
the  same  period. 

The  rank  order  of  age-adjusted  race/sex-specific 
mortality  rates  in  the  diabetic  population  (Figure  5) 
is  different  from  that  observed  in  the  general 
population.  Age-adjusted  mortality  rates  for  diabetic 
nonwhite  males  were  the  highest  and  the  most 
rapidly  increasing  of  the  race/sex-specific  rates 
during  the  period  1980  through  1987.  On  the  other 
hand,  age-adjusted  rates  for  nonwhite  males  were  the 
second  highest  of  the  race/sex-specific  rates  in  the 
general  population. 

In  1980  white  males  experienced  the  highest  of  the 
race /sex-specific  age-adjusted  mortality  rates  in  the 
diabetic  population,  but  by  1987  that  rate  had 
declined  24  percent  to  become  the  third  highest  of 
the  race/sex-specific  rates.  Rates  for  white  males 
were  also  the  third  highest  in  the  general  population. 

The  age-adjusted  mortality  rate  for  nonwhite 
female  diabetics  declined  between  1980  and  1983, 
but  increased  thereafter  to  rank  second  of  the 
race/sex-specific  rates  by  1987.  In  contrast,  the  rate 
for  nonwhite  females  was  the  highest  of  the  race/sex 
groups  in  the  general  population. 

The  age-adjusted  mortality  rate  for  white  females 
was  generally  the  lowest  of  the  race/sex-specific 
rates  in  the  diabetic  population  from  1980  through 
1987,  although  it  increased  nearly  16  percent  during 
the  period.  White  females  also  had  the  lowest  of  the 
race /sex-specific  rates  in  the  general  population. 


CDC  estimated  national  diabetes-related  mortality 
rates  in  the  diabetic  population  from  1980  through 
1986  (1).  Comparisons  were  then  made  to  North 
Carolina  rates  by  age-adjusting  to  a  common  standard — 
the  United  States  1980  diabetic  population  (Table 
1 1  and  Figure  6).  After  this  adjustment,  all  but  one 
of  North  Carolina's  race/sex-specific  rates  were 
found  to  be  consistently  and  significantly  higher 
than  comparable  US  figures.  Only  the  state  rate  for 
white  females  was  lower  than  the  nation,  and  in  fact, 
closely  tracked  national  marks  throughout  the  period. 

Among  the  diabetic  population,  the  age-adjusted 
diabetes-related  mortality  rate  of  white  males  was 
the  highest  of  the  race/sex-specific  rates  in  1980, 
and  about  six  percent  higher  than  for  the  US. 
Although  the  rate  fell  substantially  for  both  NC  and 
the  US  from  1980  to  1986  (19  and  17  percent 
respectively),  white  male  diabetics  ranked  second  in 
diabetes-related  mortality  risk.  The  rate  for  nonwhite 
males  increased  nearly  3  percent,  however,  taking 
them  from  the  second-highest  ranking  mortality  risk 
to  the  first.  Moreover,  the  rate  for  nonwhite  males 
with  diabetes  in  North  Carolina  began  13  percent 
higher  than  the  United  States  benchmark,  and  ended 
21  percent  higher. 

The  North  Carolina  age-adjusted  race/sex-specific 
diabetes-related  mortality  rate  for  nonwhite  female 
diabetics  remained  third  ranked  from  1980  to  1986. 
It  decreased  17  percent  and  ended  1 1  percent  higher 
than  the  United  States  reference  point. 

GEOGRAPHIC  PATTERNS 

High  crude  diabetes-related  mortality  rates  for 
1980  through  1989  were  particularly  evident  in  the 
northeast,  with  most  of  the  high  rates  occurring  in 
counties  within  DEHNR  Regions  IV  and  VI  (Figure 
8  and  Appendix).  Age-adjusting  (using  the  1980 
North  Carolina  population  as  the  standard) 
emphasized  the  regional  nature  of  the  problem 
(Figure  9).  Overall  rates  were  higher  along  the 
eastern  part  of  the  state  after  age  adjustment,  with 
additional  pockets  of  high  rates  scattered  throughout 
the  west. 

The  spatial  clustering  of  rates  followed  a  very 
similar  and  highly  significant  (p<=.01)  pattern: 
both  crude  and  age-adjusted  diabetes-related 
mortality  rates  (Figures  10  and  1 1  respectively)  were 
very  high  in  the  northeast  and,  to  a  lesser  extent,  in 
the  west. 


Examining  county-level  crude  and  age-adjusted 
rates  by  race,  highly  significant  clustering  (p<=.01 ) 
was  found  among  northeast  counties  for  whites  and 
western  counties  for  nonwhites.  Again,  some  of  the 
mortality  rates  for  nonwhites  are  based  on  very  small 
number  of  deaths,  and  consequently,  extreme  rates 
should  be  interpreted  with  caution. 

OTHER  MENTIONED  CONDITIONS 

Several  of  the  major  chronic  diseases  are  mentioned 
more  frequently  in  the  presence  of  diabetes  than  in 
total  (Figure  11).  For  example,  of  4,992  diabetes- 
related  deaths  in  1989,  51  percent  of  the  death 
certificates  also  mentioned  heart  disease  as  a  cause  of 
death.  For  all  resident  deaths,  heart  disease  was  a 
mentioned  cause  only  38  percent  of  the  time. 

Atherosclerosis  was  the  second  most  frequently 
mentioned  cause  of  death  paired  with  diabetes  on  the 
death  certificate.  One- third  of  the  death  certificates 
mentioning  diabetes  also  mentioned  atherosclerosis. 
Among  all  decedents,  20  percent  of  death  certificates 
mentioned  atherosclerosis. 

Hypertension,  with  or  without  renal  disease,  was 
mentioned  nearly  three  times  as  often  on  death 
certificates  also  mentioning  diabetes  (24  percent 
compared  to  9  percent  of  all  deaths). 

Kidney  disease  was  mentioned  twice  as  often 
among  diabetes-related  deaths  ( 10  percent)  as  among 
all  deaths  (5  percent). 

Cancer,  on  the  other  hand,  was  mentioned  half  as 
often  for  diabetes-related  deaths  (12  percent)  as  for 
all  deaths  (25  percent). 

DISCUSSION 

Death  certificate  data  for  1980  through  1989 
indicate  an  increase  in  (1)  the  number  of  deaths 
attributable  to  diabetes  and  (2)  the  crude  and  age- 
adjusted  mortality  rates  in  the  general  population. 
Numbers,  rates,  and  temporal  trends  varied  by  race 
and  sex. 

Crude  and  age-adjusted  diabetes-related  mortality 
rates  among  the  general  population  were  significantly 
higher  for  nonwhite  females  than  for  any  other 
race/sex  group.  Rates  for  nonwhite  males  were  the 
second  highest,  but  increased  more  than  rates  for 
other  race/sex  groups  during  the  1980s. 


In  contrast,  mortality  rates  within  the  diabetic 
population  revealed  that  nonwhite  male  diabetics 
had  the  greatest  risk  of  dying  from  a  diabetes-related 
cause.  That  risk  increased  16  percent  from  1980 
through  1 987 .  Rates  for  white  male  diabetics  declined 
24  percent,  taking  them  from  the  highest  race/sex- 
specific  mortality  risk  in  1980  to  the  third  highest  by 
1987.  Mortality  rates  for  white  and  nonwhite  female 
diabetics  were  generally  the  iowest  of  the  race/sex- 
specific  rates. 

Recent  increases  in  diabetes  mortality  among  the 
general  population  of  North  Carolina,  particularly 
nonwhites,  are  troubling.  As  discussed  earlier,  under- 
reporting problems  can  make  mortality-related  data 
on  diabetes  difficult  to  interpret.  However,  if  the 
higher  rates  in  the  latter  part  of  the  decade  were  due 
to  better  reporting  because  of  an  increased  awareness 
of  the  contributory  role  diabetes  plays  in  mortality, 
one  would  expect  this  to  be  seen  in  all  groups,  not 
just  nonwhites.  That  analyses  using  underlying  cause 
of  death  data  yield  very  similar  results  to  those  using 
mentioned  cause  also  suggest  that  reporting  improve- 
ments have  not  yet  begun  to  take  place  in  North 
Carolina. 


Overall,  diabetes  mortality  rates  within  the  diabetic 
population  remained  essentially  unchanged  during 
the  1980s.  This  may  suggest  that  the  increase  in 
diabetes  mortality  rates  in  the  general  population  is 
due  to  increased  prevalence  of  the  disease  rather  than 
to  increased  risks  that  diabetics  will  die  from  their 
disease  (at  least  from  1980  through  1987). 

Comparing  diabetes-related  deaths  to  all  deaths, 
there  is  a  strikingly  different  pattern  of  diagnoses 
mentioned  on  the  death  certificate.  Diabetics  suffer 
daily  from  afflictions  imposed  by  chronic  heart, 
circulatory,  and  kidney  diseases.  Those  with  a 
mention  of  diabetes  on  their  death  certificate  also  die 
from  these  diseases  more  frequently  than  do  all 
residents. 

While  this  analysis  has  offered  some  insights 
concerning  the  patterns  and  distribution  of  diabetes 
mortality,  conclusions  regarding  quality  of  care  and 
the  relationship  between  disease  management  and 
mortality  risks  must  await  the  analysis  of  information 
from  sources  other  than  death  certificates. 
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Table  1 

Leading  Causes  of  Mortality  Ranked  by  Rate 

per  100,000  Population 

North  Carolina  1989 

(Based  on  Underlying  Cause  of  Death) 

Heart  Disease 288.6 

Cancer  197.4 

Cerebrovascular  Disease 70.2 

Unintentional  Injuries 48.4 

Chronic  Lung  Disease  29.4 

Pneumonia  and  Influenza 28.9 

Diabetes  Mellitus 20.9 

Suicide 13.3 

Chronic  Liver  Disease  11.6 

Homicide 10.7 

Kidney  Disease 8.1 

Septicemia 8.0 

Atherosclerosis 5.6 


Table  2 

Leading  Causes  of  Mortality 

Ranked  by  Years  of  Life  Lost  per  100,000  Population* 

North  Carolina  1989 

(Based  on  Underlying  Cause  of  Death) 

Cancer  1,790 

Heart  Disease 1,574 

Unintentional  Injuries 1 ,44 1 

Suicide 388 

Homicide 379 

Cerebrovascular  Disease 280 

Chronic  Liver  Disease 184 

Diabetes  Mellitus 176 

Chronic  Lung  Disease  169 

Pneumonia  and  Influenza 137 

Septicemia 60 

Kidney  Disease 51 

Atherosclerosis 12 


*  Average  years  of  life  lost  by  all  decedents.  The  following  projected  1990  life 
expectancies  for  North  Carolina  were  used  to  calculate  average  years  of  life  lost:  72 
for  white  males,  80  for  white  females,  67  for  nonwhite  males,  and  76  for  nonwhite 
females.  (Source:  N.C.  Office  of  State  Budget  and  Management.) 


8 


Table  3 

Average  Mortality  Rate  for  Diabetes  as 

Any  Listed  Cause 

per  100,000  Population 

i,  by  State  and  Rank, 

United  States, 

1980-1986 

State 

Rate 

Rank 

Adjusted  Rate* 

Rank 

Alabama 

49.1 

38 

44.0 

46 

Alaska 

12.7 

51 

46.3 

41 

Arizona 

39.7 

43 

41.2 

50 

Arkansas 

45.7 

41 

37.3 

51 

California 

52.4 

33 

58.4 

20 

Colorado 

35.4 

47 

45.7 

44 

Connecticut 

76.5 

5 

70.6 

6 

Delaware 

63.5 

18 

64.3 

13 

Dist.  of  Columbia 

70.9 

10 

42.2 

49 

Florida 

64.8 

17 

46.0 

42 

Georgia 

47.2 

40 

50.5 

33 

Hawaii 

49.7 

37 

49.9 

36 

Idaho 

39.3 

45 

54.3 

26 

Illinois 

67.7 

13 

65.7 

9 

Indiana 

65.4 

16 

65.7 

10 

Iowa 

62.7 

20 

55.4 

24 

Kansas 

56.0 

28 

50.3 

34 

Kentucky 

56.6 

27 

56.1 

22 

Louisiana 

54.6 

30 

57.0 

21 

Maine 

72.3 

7 

61.7 

17 

Maryland 

55.9 

29 

59.2 

19 

Massachusetts 

71.5 

9 

63.3 

15 

Michigan 

68.1 

11 

70.7 

5 

Minnesota 

60.8 

23 

59.7 

18 

Mississippi 

59.1 

24 

53.0 

30 

Missouri 

61.5 

21 

52.3 

31 

Montana 

42.8 

42 

43.2 

48 

Nebraska 

58.0 

25 

51.8 

32 

Nevada 

35.1 

48 

45.5 

45 

New  Hampshire 

66.5 

14 

64.6 

12 

New  Jersey 

79.8 

3 

73.7 

4 

New  Mexico 

34.7 

49 

44.0 

47 

New  York 

71.7 

8 

64.0 

14 

North  Carolina 

63.3 

19 

61.7 

16 

North  Dakota 

58.0 

26 

48.1 

38 

Ohio 

78.3 

4 

76.1 

2 

Oklahoma 

52.8 

32 

50.3 

35 

Oregon 

50.2 

35 

53.1 

29 

Pennsylvania 

89.0 

1 

75.0 

3 

Rhode  Island 

88.6 

2 

76.7 

1 

South  Carolina 

53.1 

31 

55.0 

25 

South  Dakota 

60.9 

22 

49.8 

37 

Tennessee 

50.3 

34 

47.3 

39 

Texas 

39.7 

44 

45.8 

43 

Utah 

36.2 

46 

55.6 

23 

Vermont 

65.9 

15 

66.3 

8 

Virginia 

50.2 

36 

53.6 

28 

Washington 

47.8 

39 

54.1 

27 

West  Virginia 

73.0 

6 

68.8 

7 

Wisconsin 

67.9 

12 

65.0 

11 

Wyoming 

30.2 

50 

46.6 

40 

' Adjusted  for  age  and  race. 


Table  4 

Numbers  of  Deaths  with  Diabetes 

as  Mentioned  Cause  of  Death 

and  Mortality  Rates  per  100,000  Population 

if  by  Ag 

e  Group  and  Year 

North  Caroli 

na,  1980-89  and  United  States 

,  1980-86 

Age  Group 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1980-89 

0-14 

Number  NC 

0 

1 

1 

2 

2 

2 

3 

0 

0 

1 

12 

Rate  NC 

0.0 

0.1 

0.1 

0.2 

0.2 

0.2 

0.2 

0.0 

0.0 

0.1 

0.1 

Rate  US 

0.1 

0.1 

0.2 

0.2 

0.1 

0.1 

0.1 

— 

— 

— 

— 

15-24 

Number  NC 

6 

4 

6 

6 

5 

6 

3 

4 

9 

5 

4 

Rate  NC 

0.5 

0.4 

0.5 

0.5 

0.4 

0.5 

0.3 

0.4 

0.8 

0.5 

0.5 

Rate  US 

0.5 

0.6 

0.4 

0.5 

0.5 

0.5 

0.6 

— 

— 

— 

— 

25-34 

Number  NC 

36 

23 

36 

46 

35 

25 

26 

42 

37 

54 

360 

Rate  NC 

3.7 

2.3 

3.6 

4.5 

3.4 

2.4 

2.4 

3.9 

3.4 

4.8 

3.4 

Rate  US 

2.5 

2.3 

2.5 

2.4 

2.4 

2.3 

2.6 

— 

— 

— 

— 

35-44 

Number  NC 

63 

75 

68 

78 

91 

86 

93 

87 

115 

112 

868 

Rate  NC 

9.2 

10.4 

9.1 

10.1 

11.3 

10.2 

10.7 

9.7 

12.4 

11.7 

10.5 

Rate  US 

7.9 

7.8 

7.3 

7.8 

7.9 

8.0 

8.1 

— 

— 

— 

— 

45-54 

Number  NC 

255 

241 

251 

217 

224 

244 

255 

299 

282 

305 

2,573 

Rate  NC 

42.4 

39.9 

41.4 

35.6 

36.5 

39.2 

40.0 

45.6 

41.9 

44.3 

40.8 

Rate  US 

30.6 

30.9 

29.9 

30.3 

29.6 

29.8 

30.3 

— 

— 

— 

— 

55-64 

Number  NC 

706 

716 

684 

745 

724 

740 

758 

800 

778 

815 

7,466 

Rate  NC 

128.2 

128.1 

121.0 

130.3 

124.7 

125.8 

128.5 

135.0 

130.7 

136.4 

128.9 

Rate  US 

100.5 

99.9 

98.4 

101.3 

100.3 

102.1 

102.6 

— 

— 

— 

— 

65-74 

Number  NC 

1,181 

1,215 

1,211 

1,197 

1,331 

1,308 

1,357 

1,522 

1,499 

1,549 

13,370 

Rate  NC 

304.9 

306.6 

300.1 

291.7 

317.4 

304.5 

306.7 

333.6 

318.9 

320.5 

311.0 

Rate  US 

261.9 

256.8 

252.5 

256.9 

257.1 

259.0 

255.1 

— 

— 

— 

— 

75-84 

Number  NC 

992 

968 

1,015 

1,049 

1,163 

1,226 

1,289 

1,433 

1,510 

1,497 

12,142 

Rate  NC 

582.6 

535.6 

536.9 

532.0 

563.7 

569.2 

576.1 

616.4 

625.8 

599.4 

576.5 

Rate  US 

551.8 

535.2 

529.6 

542.2 

539.3 

538.8 

532.2 

— 

— 

— 

— 

85+ 

Number  NC 

359 

368 

407 

420 

392 

493 

518 

556 

664 

654 

4,831 

Rate  NC 

794.8 

746.8 

774.8 

753.5 

661.9 

789.7 

801.8 

831.4 

960.2 

916.5 

810.1 

Rate  US 

877.9 

860.6 

848.0 

860.8 

854.0 

864.9 

862.6 

— 

— 

— 

— 

Total 

Number  NC 

3,598 

3,611 

3,679 

3,760 

3,967 

4,130 

4,302 

4,743 

4,894 

4,992 

41,676 

Rate  NC 

61.2 

60.6 

61.2 

61.9 

64.3 

66.0 

68.0 

74.0 

75.4 

76.0 

67.1 

Rate  US 

59.8 

59.2 

59.0 

60.9 

61.1 

62.1 

62.7 

— 

— 

— 

— 

Adjusted 

Rate  NC 

67.9 

65.5 

64.9 

64.6 

66.0 

66.7 

67.6 

72.4 

72.6 

72.2 

— 

Adjusted 

Rate  US 

59.8 

58.7 

57.8 

59.0 

58.7 

59.1 

58.7 

— 

— 

— 

— 
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Table  5 

Numbers  of  Deaths  with  Diabetes 

as  Underlying  Cause  of  Death 

and  Mortality  Rates  per  100,000  Population 

,  by  Ag< 

i  Group  and  Year 

North  Carolina,  1980-89  and  United  States 

,  1980-86 

Age  Group 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1980-89 

0-14 

Number  NC 

0 

0 

1 

2 

2 

1 

3 

0 

0 

1 

10 

Rate  NC 

0.0 

0.0 

0.1 

0.2 

0.2 

0.1 

0.2 

0.0 

0.0 

0.1 

0.1 

Rate  US 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

— 

— 

— 

— 

15-24 

Number  NC 

3 

2 

3 

3 

4 

5 

1 

1 

6 

3 

31 

Rate  NC 

0.3 

0.2 

0.3 

0.3 

0.4 

0.4 

0.1 

0.1 

0.5 

0.3 

0.3 

Rate  US 

0.3 

0.4 

0.3 

0.3 

0.3 

0.3 

0.4 

— 

— 

— 

— 

25-34 

Number  NC 

21 

9 

26 

24 

19 

18 

18 

21 

21 

35 

212 

Rate  NC 

2.2 

0.9 

2.6 

2.4 

1.8 

1.7 

1.7 

1.9 

1.9 

3.1 

2.0 

Rate  US 

1.5 

1.4 

1.4 

1.5 

1.4 

1.3 

1.5 

— 

— 

— 

— 

35-44 

Number  NC 

18 

31 

33 

33 

45 

38 

44 

33 

52 

48 

375 

Rate  NC 

2.6 

4.3 

4.4 

4.3 

5.6 

4.5 

5.1 

3.7 

5.6 

5.0 

4.6 

Rate  US 

3.5 

3.4 

3.4 

3.6 

3.5 

3.7 

3.6 

— 

— 

— 

— 

45-54 

Number  NC 

70 

66 

59 

53 

53 

51 

65 

79 

98 

99 

693 

Rate  NC 

11.6 

10.9 

9.7 

8.7 

8.6 

8.2 

10.2 

12.1 

14.6 

14.4 

11.0 

Rate  US 

9.6 

9.7 

9.1 

9.3 

8.9 

8.8 

9.5 

— 

— 

— 

— 

55-64 

Number  NC 

184 

168 

144 

185 

167 

174 

156 

171 

211 

232 

1,792 

Rate  NC 

33.4 

30.1 

25.5 

32.4 

28.8 

29.6 

26.4 

28.9 

35.5 

38.8 

30.9 

Rate  US 

26.6 

25.4 

25.9 

26.5 

24.6 

25.1 

26.0 

— 

— 

— 

— 

65-74 

Number  NC 

284 

251 

236 

248 

282 

231 

279 

312 

370 

406 

2,899 

Rate  NC 

73.3 

63.3 

58.5 

60.4 

67.2 

53.8 

63.1 

68.4 

78.7 

84.0 

67.4 

Rate  US 

64.6 

62.0 

60.3 

61.8 

59.3 

59.7 

59.3 

— 

— 

— 

— 

75-84 

Number  NC 

208 

194 

202 

219 

219 

261 

269 

289 

373 

377 

2,611 

Rate  NC 

122.2 

107.4 

106.8 

111.1 

106.1 

121.2 

120.2 

124.3 

154.6 

150.9 

124.0 

Rate  US 

130.2 

130.0 

126.7 

130.1 

126.0 

128.0 

121.9 

— 

— 

— 

— 

85+ 

Number  NC 

78 

77 

83 

81 

82 

90 

112 

119 

195 

171 

1,088 

Rate  NC 

172.7 

156.3 

158.0 

145.3 

138.5 

144.2 

173.4 

177.9 

282.0 

239.6 

182.4 

Rate  US 

219.1 

222.3 

210.2 

210.5 

217.6 

215.8 

213.9 

— 

— 

— 

— 

Total 

Number  NC 

866 

798 

787 

848 

873 

869 

947 

1,025 

1,326 

1,372 

9,711 

Rate  NC 

14.7 

13.4 

13.1 

14.0 

14.2 

13.9 

15.0 

16.0 

20.4 

20.9 

15.6 

Rate  US 

15.3 

15.2 

15.0 

15.5 

15.1 

15.5 

15.5 

— 

— 

— 

— 

Adjusted 

Rate  NC 

16.2 

14.4 

13.8 

14.5 

14.5 

14.0 

14.8 

15.6 

19.6 

19.9 

— 

Adjusted 

Rate  US 

15.3 

15.1 

14.7 

15.0 

14.5 

14.7 

14.6 

— 

— 

— 

— 

11 


Table  6 

Number  of  Deaths 

with  Diabetes  as  a 

Mentioned  Cause  of  Death 

By  Race/Sex  Group  and 

Year 

North  Carolina,  1980-89 

White 

White 

Nonwhite 

Nonwhite 

Year 

Males 

Females 

Males 

Females 

Total 

1980 

1,199 

1,344 

386 

669 

3,598 

1981 

1,201 

1,316 

419 

675 

3,611 

1982 

1,248 

1,390 

381 

660 

3,679 

1983 

1,261 

1,398 

409 

692 

3,760 

1984 

1,330 

1,447 

441 

749 

3,967 

1985 

1,323 

1,606 

464 

737 

4,130 

1986 

1,362 

1,640 

504 

796 

4,302 

1987 

1,511 

1,794 

548 

890 

4,743 

1988 

1,678 

1,768 

540 

908 

4,894 

1989 

1,637 

1,812 

577 

966 

4,992 

Age- Adjusted* 

Table  7 
Diabetes  Mortality  Rates  Using  Mentioned  Cause  of  Death 
By  Race,  Sex,  and  Race/Sex  by  Year 
North  Carolina,  1980-89 

i 

White 

White 

Nonwhite 

Nonwhite 

Year 

Total 

Whites 

Nonwhites 

Males       Females 

Males 

Females 

Males 

Females 

1980 

67.9 

59.8 

101.3 

73.4           63.6 

69.9 

52.5 

89.0 

109.1 

1981 

65.5 

56.9 

101.7 

71.8           60.4 

67.1 

49.2 

93.2 

106.6 

1982 

64.9 

57.8 

95.2 

71.0           60.4 

68.1 

50.3 

84.6 

101.9 

1983 

64.6 

56.5 

98.6 

70.6           59.7 

66.5 

48.9 

89.1 

104.2 

1984 

66.0 

57.1 

104.2 

73.1           60.9 

68.5 

49.1 

94.4 

110.1 

1985 

66.7 

58.3 

103.0 

71.7           62.5 

65.9 

52.3 

98.2 

105.2 

1986 

67.6 

58.0 

109.1 

73.3           63.1 

66.3 

51.7 

105.4 

110.7 

1987 

72.4 

62.0 

118.0 

78.8           67.3 

71.5 

54.6 

112.7 

120.1 

1988 

72.6 

62.6 

116.0 

83.5           64.6 

78.1 

51.8 

109.1 

118.8 

1989 

72.2 

61.0 

121.6 

81.6           65.5 

74.2 

51.6 

116.5 

124.1 

''The  1980  United  States  resident  population  is  used  as  the  standard  for  adjustment. 
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Table  11 

Age-Adjusted  Race/Sex-Specific  Diabetes-Related  Mortality  Rates* 

Per  100,000  Diabetic  Population 

North  Carolina  and  United  States,  1980-86 
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Figure  1.    Numbers  of  Deaths  With  Diabetes  Coded  as 
Underlying  and  as  Mentioned  Cause  of  Death,  by  Year 
North  Carolina  Residents,  1980-89 
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Figure  2.    Overall  Crude  and  Age-Adjusted  Diabetes  Mortality 

Rates  Using  Underlying  and  Mentioned  Cause  of  Death,  by  Year 

North  Carolina,  1980-89  and  United  States,  1980-86 
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Figure  3.  Age-Adjusted  Race/Sex-Specific  Diabetes  Mortality 

Rates  by  Year,  Using  Mentioned  Cause  of  Death 

North  Carolina  Residents,  1980-89 
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Figure  4.  Age-Adjusted  Race/Sex-Specific  Diabetes  Mortality 

Rates  by  Year,  Using  Mentioned  Cause  of  Death 

North  Carolina,  1980-89  and  United  States,  1980-86 
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Figure  5.  Age-Adjusted*  Race/Sex-Specific  Diabetes  Mortality 

Rates  by  Year,  Using  Mentioned  Cause  of  Death 

Estimated  North  Carolina  Diabetic  Population,  1980-87 
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Figure  6.  Age-Adjusted*  Race/Sex-Specific  Diabetes-Related 

Mortality  Rates  Per  Diabetic  Population  by  Year 

North  Carolina  and  United  States,  1980-86 
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Figure  7. 
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Figure  9. 
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Figure  11.  Percent  of  Deaths  With  Selected  Mentioned 
Conditions:    Comparison  of  Diabetes-Related  and  Total  Deaths 
North  Carolina  Residents,  1989 
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